(12) INTERNATIONlPllPPLICATION PUBLISHED UNDER THE PATENT ^OPERATION TREATY (PCT) 



(19) World Intellectual Property 
Organization 
International Bureau 

(43) Internationa] Publication Date 
12 August 2004 (12,08.2004) 




PCT 



i mil iiiimi i] iiim mil mil inn mi i ii m iihi iiiii iiiii f iiii iiiii mi diiiq mi mi mi 

(10) International Publication Number 

WO 2004/068048 Al 



(51) International Patent Classification 7 



F25D 017/08 



(21) International Application Number: 

PCT/NZ2004/000019 

(22) International Filing Date: 2 February 2004 (02.02.2004) 

(25) Filing Language: English 

(26) Publication Language: English 



(30) Priority Data: 

523967 



31 January 2003 (31.01.2003) NZ 



(71) Applicant (for all designated States except US): Skope In- 
dustries Limited [NZ/NZ]; P.O. Box 1091, Christchurch 
(NZ). 

(72) Inventor; and 

(75) Inventor/Applicant (for US only): SALT, Richard, 
George, Phillip [NZ/NZ]; 794 Hawkins Road, Marsh- 
lands, Christchurch (NZ). 



(74) Agent: BUCHANAN, Elspeth, Victoria; 61 Cambridge 
Terrace, P.O. Box 1250, Christchurch (NZ). 

(81) Designated States (unless otherwise indicated, for every 
kind of national protection available): AE, AG, AL, AM, 
AT, AU, AZ, BA, BB, BG, BR, BW, BY, BZ, CA, CH, CN, 
CO, CR, CU, CZ, DE, DK, DM, DZ, EC, EE, EG, ES, FI, 
GB, GD, GE, GH, GM, HR, HU, ID, IL, IN, IS, JP, KE, 
KG, KP, KR, KZ, LC, LK, LR, LS, LT, LU, LV, MA, MD, 
MG, MX, MN, MW, MX, MZ, NA, NI, NO, NZ, OM, PG, 
PH, PL, FT, RO, RU, SC, SD, SE, SG, SK, SL, S Y, TJ, TM, 
TN, TR, TT, TZ, UA, UG, US, UZ, VC, VN, YU, ZA, ZM, 
ZW. 

(84) Designated States (unless otherwise indicated, for every 
kind of regional protection available): ARIPO (BW, GH, 
GM, KE, LS, MW, MZ, SD, SL, SZ, TZ, UG, ZM, ZW), 
Eurasian (AM, AZ, BY, KG, KZ, MD, RU, TJ, TM), Euro- 
pean (AT, BE, BG, CH, CY, CZ, DE, DK, EE, ES, FI, FR, 
GB, GR, HU, IE, IT, LU, MC, NL, PT, RO, SE, SI, SK, 

[ Continued on next page] 



(54) Title: IMPROVED REFRIGERATED CABINET 



00 
00 



O 






















7- 


r 










— -4^ 



(57) Abstract: A refrigerated cabinet includes a fan assisted refrigeration unit 
and a duct in communication with the fan, for distributing cold air from the 
fan throughout the cabinet; the duct is substantially the full width and the full 
length of the product storage of the cabinet and at least a major portion of 
the duct has a substantially constant width; one end of the duct is in commu- 
nication with a fan and the opposite end of the duct provides an end outlet; 
intermediate outlets are formed through the duct between the ends, to supply 
air from the duct to the product storage portion of the cabinet; the size of the 
end outlet is substantially smaller than the size of the intermediate outlets, so 
that in use the duct is pressurized compared to the remainder of the cabinet. 
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Title : Improved Refrigerated Cabinet 
Technical Field 

5 The present invention relates to an improvement in a refrigerated cabinet of the type in 
which cold air is circulated around the cabinet by a fan. 

Background Art 

10 For efficient refrigerated storage of product within the cabinet, it is important that cold 
air from the refrigeration unit is circulated evenly throughout the cabinet, in known 
designs, the evaporator of the refrigeration unit is fitted with one or more fans, which 
are driven to circulate cold air from the vicinity of the refrigeration unit throughout the 
body of the cabinet. However, air naturally tends towards the path of least resistance, 

15 and if the shelves of the cabinet are heavily stacked with product, restricting the 
spaces between adjacent shelves, air tends to move preferentially towards the 
opposite end of the cabinet from the fan, rather than between the shelves. 

Disclosure of Invention 

20 

It is therefore an object of the present invention to provide a refrigerated cabinet in 
which the above described problem is overcome or at least ameliorated. 

A refrigerated cabinet which includes a fan assisted refrigeration unit and a duct in 
25 communication with said fan, said duct being adapted to distribute cold air from said 
fan throughout said cabinet; 

wherein said duct extends substantially the full width and the full length of the product 
storage portion of the cabinet and at least a major portion of said duct has a 
substantially constant width; one end of said duct being in communication with the fan 
30 and the opposite end of said duct providing an end outlet; the portion of said duct 
between said ends being formed with a plurality of intermediate outlets adapted to 
supply air from said duct to the product storage portion of the cabinet; the size of said 
end outlet being substantially smaller than the size of said intermediate outlets, such 
that in use air in said duct is pressurized compared to the remainder of said cabinet. 
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The end outlet may be formed in any suitable manner, e.g. by forming an aperture 
through the duct at or adjacent the end of the duct or by forming a flange which 
extends across part of the width of the duct and so forms an end outlet of reduced 
size. 

5 

The fan assisted refrigeration unit may be mounted at any of a variety of positions on 
the cabinet, e.g. at the top of the cabinet or at the base of the cabinet or at one of the 
ends of the cabinet. 

10 The degree of pressurization of the air in the duct compared to the remainder of the 
cabinet can be varied to suit the size and shape of the cabinet and the degree of 
refrigeration required. Typically, a pressure increase in the duct of about 60% 
compared to the remainder of the cabinet for a refrigerated cabinet which has a top 
mounted fan assisted refrigeration unit, is found to give good results in practice. 

15 

Brief Description of Drawings 

By way of example only, preferred embodiments of the present invention are 
described in detail, with reference to the accompanying drawings, in which:- 
20 Fig. 1 shows a diagrammatic longitudinal section through a cabinet in accordance with 
a first embodiment of the invention; 

Fig. 2 shows a diagrammatic longitudinal section through a cabinet in accordance with 
a second embodiment of the invention; and 

Fig. 3 shows a diagrammatic longitudinal section through a cabinet in accordance with 
25 a third embodiment of the invention. 

Referring to Fig. 1, a refrigerated cabinet 2 is of known type:- an insulated cabinet with 
a full height glazed door 3 and a top mounted refrigeration unit 4. The cabinet 2 is 
mounted on castors 5. The interior of the cabinet is provided with racks or shelves 6 
30 on which product 7 is displayed. 

The refrigeration unit 4 is of conventional type, and fitted with an air circulation fan 8 
powered by a fan motor in known manner. On leaving the fan 8, the cold air (arrows 
A) passes down a duct 10 formed down the back of the cabinet, and extending across 
35 the full width of the back of the cabinet. 
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To keep the product 7 chilled efficiently, it is important that the cold air is circulated 
evenly around the interior of the cabinet. However, in known designs of cabinet, the 
path of least resistance for the cold air is to pass directly down the duct 10 to the 
bottom of the cabinet; this is especially so when the cabinet contains a large volume of 
5 product and the space between adjacent shelves 6 is restricted. It will be appreciated 
that this leads to inefficient chilling of the product. 

To overcome this problem, the width of the duct 10 is restricted by a flange 11 which 
extends across the full width of the back of the cabinet and leaves only a small space 

10 between the outer end of the flange 1 1 and the rear wall 13 of the cabinet as the end 
outlet 12. The effect of this restriction is to make it more difficult for air to enter the 
bottom space 14 below the lowest shelf in the cabinet and thus to pressurize the air in 
the duct. This pressurization of the duct 10 forces air out through intermediate outlets 
15,15a:- slots 15 formed across the duct 10 immediately below each of the cabinet 

15 shelves 6, (as indicated by Arrows B) and smaller slots 15a positioned between the 
slots 15; this gives a greatly improved distribution of air throughout the whole length of 
the cabinet. 

The intermediate outlets 15,15a may be of any length, but typically are formed as a 
20 series of short slots across the width of the duct, of larger size than the end outlet 12. 

The second and third embodiment as shown in Fig.s 2 and 3 are of the same general 
type of design as that of Fig. 1 and similar parts are given the same reference 
numerals. 

25 

In the embodiment of Fig. 2, the refrigeration unit 4 is mounted at the bottom of the 
cabinet, so that cold air (Arrow A) passes upwards from the bottom of the cabinet 
along the duct 10. The end outlet 12a is formed as a small aperture in the wall of the 
duct 10. In this embodiment, the width of the duct 10 remains constant adjacent the 
30 end outlet 12a, (i.e. there is no equivalent to flange 11, Fig. 1). The fact that the end 
outlet 12a is small compared to the intermediate outlets 15,15a has the effect of 
pressuring the air in the duct 10. 



35 



In the embodiment of Fig. 3, the refrigerated cabinet 2 is horizontal and the access 
door (not visible) is a hinged or sliding panel across the front of the cabinet. The 
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refrigeration unit 4 is mounted at one end of the cabinet and the duct 10 is formed 
along the top of the cabinet. As in the Fig. 2 embodiment, the end outlet 12b of the 
duct is formed as a small aperture in the wall of the duct. 

5 In Fig.s 2 and 3, the cold air coming from the refrigeration unit is indicated by Arrow A 
and the air circulating through the food storage area by Arrows B. 
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Claims: 



5 
10 

15 2. 
3. 

20 

4. 
5. 

25 

6. 



A refrigerated cabinet which includes a fan assisted refrigeration unit and a 
duct in communication with said fan, said duct being adapted to distribute cold 
air from said fan throughout said cabinet; 

wherein said duct extends substantially the full width and the full length of the 
product storage portion of the cabinet and at least a major portion of said duct 
has a substantially constant width; one end of said duct being in 
communication with the fan and the opposite end of said duct providing an end 
outlet; the portion of said duct between said ends being formed with a plurality 
of intermediate outlets adapted to supply air from said duct to the product 
storage portion of the cabinet; the size of said end outlet being substantially 
smaller than the size of said intermediate outlets, such that in use air in said 
duct is pressurized compared to the remainder of said cabinet. 

The cabinet as claimed in claim 1, wherein said end outlet is formed by an 
aperture through the duct at or adjacent the end of the duct. 

The cabinet as claimed in claim 1, wherein said end outlet is formed by a 
flange extending across part of the width of said duct. 

The cabinet as claimed in any one of the preceding claims, wherein said fan 
assisted refrigeration unit is mounted at the top of the cabinet. 

The cabinet as claimed in any one of claims 1-3, wherein said fan assisted 
refrigeration unit is mounted at the base of the cabinet. 

The cabinet as claimed in any one of claims 1-3, wherein a fan assisted 
refrigeration unit is mounted at one end of the cabinet. 
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